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OPTICAL INFORMATION RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information 
recording device with which the laser power of a 
recording laser beam is appropriately controlled, the 
information is recorded with an excellent characteristics 
even when the quantity of passing light varies according 
to a recording condition of a recording layer located at 
the incident side of the information recording layer when 
the information is recorded on the information recording 
layer of the second or further layers of a multiplayer 
optical disk. 

SOLUTION: The laser beam emitted from a laser source 
1 is converged to the recording film surface of an optical 
disk 6 by means of a pickup 2. Returning light is 
detected with a light detection part 4, inputted to a 
controlling part 5 and the power control of a laser driver 
3 is performed. The controlling part tests a recording 
power in a recording power test region other than a user 
data recording region and decides a controlling power 
before recording an user datum and the user datum is 
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recorded on the user data recording region on the basis of the decided recording power. 
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^7-©f x-y££frft?f;:*&©fBS^7-f Xh^ 
BWiOJiOBWnOk* (n-O «±fcB»**U 

a, mifr& (n-i) ■sto««« , » jgii*©« io 
Kau~*fe-A©R»>#£«tiju mm^it 

g^7-©f Xh*ffft^Tie^7-£ft£U 
[«««4] . ESU~!fe-A©B5»»l£U'"W&'>ft 

< t& infants ^u^wu *©Ett£ftfcBS 

t>ttT-**7cfc:> WEI/— ♦fe-A©K»'<7-*»J 

[»*«5] 2«uu:©*ffl£aM**rr5fci:t> 30 

fc, 3.— •f7*-*OMW*WHOl»llcE»/<7-Of- 

ES'<7— f X MR«#, SSEfll«aBSB©Ji©»^n 
©fc# (n-l) W±tE»«ti, «S*«ISfiWi©# 
■t»iS*nfc*JifflOEBk/<7— f X MR«**j U 
WfB&HBOKS'^—rXhlBJStt* 1 1B*S (n 
- 1 ) M$T?©#tSa\ »i*©Sfcft^EftRft. * 
fctt, 39*©fltt>ftb>£8tf& tt<tt, ^©M:* 

T, «HMWBJ8©!Ba><7~f X MNtlc&ttftGft'* 
flft£i£fi*©St>ffifr''£8tf& tfc 
tt, tfflB£i¥©ft6ff^lB8#& t>L<«» fflEffi 
#©^tt»fcfcoT^5»$NCTfrftoTlBB>V7- 



2 0 0 3-2 2 5 3 2 
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Eg'*?— fX KWStf, iiuE1iff8Ef8Jl©/f©&#n 
©*t (n-l) W±tK»«n» tuE1f*SEii/i©& 

taE#HJB©ES/*7— fXh«««, HB^e. (n 
-l) l$T?©tt!Rjt^ iSia*©*fefi^ESttffix 2 
fctt, ifiI¥©«fc«^iB»ttaB, fcb<l±, *©ffi£ 

U-1f A t TSSS*ff ft 3 1t«82S«llT*a&o 
T, U— (fttSi:, BEU— •fitt«*»5ffi»«nfcb— If 

if-A*ye«ayES«M*K:ig»-rs!s»¥®i:, kweu 

— »f1f-A©B!0>t**Wf 43t»a¥®fc, MISSIS* 
fU fi0iE£JM3©iHS/<7~f;* MB8 

£i3tt£Eg^7-©f Xh^ iiuEjlj®$©ft i £>iS^ 

go 

[»WOB«ftttW] 
[0 00 1] 

«ftft h tf K * OE»*Sfe«k tflESStiUcH-r 5 1 © 
[0 00 2] 

-fXf (CD) , U— If-r-fX* (LD) H*^i:L 

/«[«)t^«!l*«3pJ«Lfc3l6««r-fX* (MO) ft if 
©IH^WbIT\ CD, CD-R0MK7-<7"T*II4rI 
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[0003] LDOffifiK 
©B^r-*, C D-R0M©rj>k?;i-27-££S 
fiU B4*fflx*a*fc^>*7^7*tt£Lfc3Wft 
fW>v;l/*y 7&{*k LT<0ftr-f 7.2tfffig£ 
n, 1 9 9 6f£8£KDVD (D i g i t a I Ver 

s a t i 1 e Disk) fcLTfcfcfcStt, 

[0 0 0 4] DVDli, ; ri?$>l'<D\£ : r*m ! % } $ > J:m<D 

CDfcJt«LT¥S£lRk Rfl*ftkfct*»|| 

©»»*4<Tfcii>, SSO**tt, 0. 6mmiU 
AO, C©0. 6mmli2ft 

ffiH£, SfcttJtffi2H, Sffi2jf©fVx^fi!ci:-f 
T'£>CD<D£)6fl§, l^f^a^fclWO-tCHW* 20 
[000 5] Sfc, DVD-RAM, DVD-RWkV 

t:ftf-yi/3-^- (Video Tape Re 
c o r d e r) fcfU>S*fi/Bt£"r*T<rX*U3-$'' 
-tLTW^ntV^o 30 
[0006] cOi^jDVD-RAM, DVD-RW 

(L iSgift^int^S. 31ffDVDcDSS«, it 
ffilHT'4. 7GBk*»), NTSCO»H*2l^|ffle 

4~6«f|IBfiU:OBa»IB* 5 JaHfc4*. Sfcx iafM 
(High-Definition) ©-ri^l/ftiS* 
2 ^HtLhiRar 5ft«>t (4» 1 5 ~ 3 0 G B ©IBfiiS 

[0 0 0 7] f^X*OS8Si*H657Jtti:U 40 

<"T Set) IcioTtBS&iESriS&S 

tT©DVDT*&, DVD-9, D V D- 1 8 k^ofefr 

mi?* 2ooit wRsmxn&tz z. timw&$m? 
* JMHV^kJtKi/r, im®m<»fo 

[0008] mmztmt imm&wuBmmit 



1 Bl01B«E«H*aifiUfc)tt^S2JBl01««ISe 
«ClWa©IB»*fi*5 fcfc, SB 1 SgOtitlBiBISJf © 

6, sg 2Sg©it ffCMicsia-r s tr-<wts#sfi 

1 Jf g ©lit fgffililf ©ttfile J: ■=> Tg{bf 4 C k ic 4 

So 

[ 0 0 0 9 ] m 6 it. 2 ■®1fffieSJI«ff X.fe%1IHH 

2 i a^mssss^ 2 2 2 3 as 1 ©it« 

GM* 2 4 U:>t>nU. 2 5 tisg 2 ©tit KSBSJI. 2 6 
ttEaU— »f3k 2 7 J4X#y hT-feSo 
[0 0 10] ftfit$gfBg|g&2 1 ©S£2 2©-73©ffi 

n 1 <ommmm2 3iMf&zn?^z> 0 m 1 ©it 
*» ^5Sj!¥) T*&%mmwn m*.if, g e t e s 

b (•y';l/v-^A-x;l/;l'-7>'f- : &>') fr£ 
ftoTl^*. aH©flHBiBfi«2 3©±li:tt, *IM2 
4 (fijxlf, ftjimfldirM) £:0LT, fg2©1f$B 

tmmz sawftssftTi^s. x 2 ©it*BiBgui2 5 
a, n 1 <Dmmmmm2 3 knatic, ■ 

(tfjx.{f. G e T e S b (y;t/-?a£ 
tmUft 2 1 OS 1 ©It^fBSS 2 3 fcitflg 2 OHM 

EUS 2 5 ic1Mi«nr « k , IBS v- ^ ©gp^tilf 
^ai^JIs IBiiv-^J.^tDgi5^t±^ B B a mii:4Sc r 
ftt>%, ffl 1 Olf $SfiB^S 2 3 fcitfSg 2 OltffilBSn 
2 5 0ffiS««£43^T. 1f^±<IBaS^tlTl/^^ 

[0 0 1 1] ffllittf, IfDVD-RAM 

fg 1 ©tiflSIBIiJf 2 3^*IBS^H (^ B B B ^) TH±, 
iHWfi^fti!), H 2 Olt^fB^B 2 5 tcfiJ^-T 

iii'>4<4otL$?. jS^cs 1 (ommmm 2 3 # 

GftKfi (7€;V7 7X) T*«, iSMW*vfc«>, S 
2©1WBE»«2 5KSM-r*3ttStt*<4So ^"fn 
*»©««tE»^7-*^b-&T LS 5 klg 1 Ol» SfiB 
SS2 30IB®. *ESO«»OiH/^T?, Br20K»>< 
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[0012] mKDmwimmzsiasvzim'^- 

KO^TH6TBM8-r*. ft1«?StBSHS{*2 1©SB2© 

iftffiesn 2 5 c*fB*E«r «* 2 *^ l 
u— *fft 2 6 *sb 2 ©it m&mm 2 5 k bm*t s» sbis 

U-fl2 6tt, SB 2 ©titSSIBS® 2 5Jb»Cfkjft«t34? 

©1* sesj! 2 3 ltsb 2 omieflui 2 5 tea 10 

(X# V h2 7) ©II OflHREM 2 3 ©ttfgfc «fc 

»> , sb 2 ©unseam 2 5 Ksoit-r sett/— ? ft 2 6 
©ft « tmit? 5 c k k * 5 o 

[0 0 13] H7tt» tmis— *f%2 6t<tt)fg2<Dlf 

ssesB 2 5 k« a*Ea-r sb 1 ©iff fsfB^i 

2 3fcfctt*»ll'— *fft2 6«<8M*«nTV^«« 

<yh2 7^T6tlT^«fiWOKtttt. 07 (A) tC 
^-r«t3tC*«^»^«!l*tt!BTffc*»&, 0 7 (B) 20 

0 7 (C) tc^-r^^tcfiM^StflEttKtt 
"eS6S*&©30©*&jb*a&3. fcJSU 0 7 (B) C 

<, E«Wfctoftfc*MfcJ:oTS{tr*. B!7 
(A) OiS^Ojia**T 1, 0 7 (B) ©«£-©itiS 

J»t±oT»tt5. K B7 (C) O*^<0ffifl* 

*T3£-rntf, 30 

T1<T2<T3 

[0014] <#BB¥ 1 1 - 1 9 5 2 4 3*&»de«£ 

"TSCfclcfcoT. £]JBi©fltiffi£flUIKJ:3£fil<' 
-1f#©***'.M? < LT, COHMfcttflLTV^ 

# £ -era— e ti t * fti^©T, f5 2 g g ©UMBSBflui t 

1MR«Gft-r«REIc, l JBl©««efiW©«»©« 

[0 0 15] SB2©1«fBEtl/f 2 5*\©IE*©IBfc, SB 
2 ©1tfgfBti/l 2 5 'sSBS* 3fBg/<7-tf-3£ £ % 3 

ERu-iftt 2 6 jwsMt*nT^*sB i <Dnmmm 2 

3©WK©4fli «6S«#i:iE£SW#©Mfl9 Cio 

t, aa**qaEft:r**»6, sb 2 ©iftfsiBiui 25^111 

«%E»-T5E»U— If3tt2 6©E»/V7-*5B 1 ©1f 

[0016] mwrnr-mnntZo H6fc*Lfc2*©it so 



isfe^S2 3. 2 5**-r*y6Ui«ES«*2 1 icfctf 

5 SB 1 ©1ff$8fBilJl2 3©KSb— 9**2 6«ft$n 
ffi) T*fcStt©j§j®¥T. ^4 0%tn„ $fc, SB 

2 ©is sibuji 2 5 im&mtoEUtt** so%tt 

CCX\ gl©ttffiE8Jf 2 3tfil?£K£ (ftta 
iMHfltt^ttJB) T'&Sfct©, SB2©1ff$B!B§iJf 2 5 
©flffliBS>V7-Po AMmWT-SSWSt, IBSU 
—9**2 6©!BS^7— « 1 0mW££3 (SB 1 ©tff$8 
si&f§2 3©a»**«l 0%W5Cfcfc,fc»K 10m 
WXO. 1 = 1 mW) o -15, IBfll'— >f ft 2 6 ©/<7 
-£ 1 0 mWfc U B 1 ©HHBEaUi 2 3 ©K»U— «f 
* 2 6 «lt?tlTl^I^IAiei«l (StSii 
^tffli^ttlg) Tt&Zti. SB2©tiffBfBitJl2 3 KM 

£fBS^7-tt4mW (1 OmWxO. 4 = 4 m 
W) fcfctK *— /<7— kftoTLSd. dCT% 
SB 1 ©IfffgfBtil 2 3 3bW«J8Efe%»&©aifi*T 
. »&» ^ C * tilis IBS U— If ft 2 6 ©IB® 

— tfft 2 6 ©7.^-y h 2 7 rtEfe5^©Sja^«, IB 
fi««i:iBi«a©Jt*EJ:»)«fk-r*fc»{>» SB l ©1t 
18131112 3©Sj1*T, ^^iftttSilfc^Ttftt^ 

[0 0 17] 

[«W^»ftLJ:3i:-r5IMI] *»W8, 2«W±© 

mmsmm^t sftit $giB«««ft©sB 2 *i w»©m 
<t A»«cttB-r *sgw©e««iuc £ »j MMft» 

ilftUt, EilU— *fft©U— «f/<*7-©3i«ia:W 

i: *<T* 1 5 ftlf ^IBS!ii*^ 5 tf k:* ©EaWffift <t tf 
tit$8f SilgB^iimf 5ci:*gWi:-r5t,©T'feSo 
[0 0 18] 

[^S*/5?)*-r?.fci6©#IS] »*ai»cEK©«M 

a, 2*w±©iii*Eaui**rs3tiWBEa«ftTa6 

7^*^5fcfe©fBS^7-xXhffi^Wr5iIi: 

^#®fr?.t©T*fe5c C©JtflB8Efi«(*H:, 

1f t£- AE i o T ASJilfr ?»SB 2 HB UK©1t®fB®l 

©fa^c, iBgu— «f e-A©R0ft*«iaiu 

Dft©tiaJU-^;HcJ:oT. raa^^^-^MWSnaJ: 

[0 0 19] sB^2EfB«©^a^ »*JllKEt 
©ftW«IB^<*E*5V>T, «JEBS'<7— rX h«S^ 
*V lulB1««iBSH©M©a^n©i:t (n-1) W± 
KK»«n» WE1WHEflW©**Jc»JS*nfc#Jiffl 
©fBg^7-xXhffll|E^WL, lulBSSffl©fBS^7 
-TXHHa, HSfrP. (n-l) MST©«» 
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[0020] mam 3 tEKofwatt, 2 mx±oiim 
%mm*mt zm mssmmc u-v e-Aciot 

gm©1«$BESiJl©E§Pf^ EHu— F£-a<dk 

7-*M»**1MBE»tfttfc*^T, a— »fr-** 
E»-T5J:»)«»c, a-tfr-*K«I«Utt©iES'< 10 
7— r*h«*£T» Eg^7-©T*b£(ffct>TE 
«/<7-*Ss£U *fe££ttfc!2§iA7-lcSoVTa 

[00 2 1] «**4 EEttDSHBtt, &**3ICK« 

< 1 1 js#est 5 * * u u toe 
w-zmmtz z. t*®n t? % fe©T?*s 0 

[0 0 2 2] HW&H5fc:E*©£Btt. 2«W±©11BB 20 
ieaS*W-rSi:tt,lc. a— •fr-S'ESiiWJitft-© 
«igUcl2a^7-©*xy**1fft3fci&©E8/V7- 

fgESUf ©If ©&# n©£ # ( n - 1 ) J}LtfcE#£ 

7— r^HR«%*U i01E#JMi©RR><7— r* h 
Utta. lffg^S (n-l) Ji£T?©tt!l8tf» SiB* 

©stfs^Eium zitte* mMmvm&^tmvi 

flk feUB, *©Si£©S®Kli84:*oT^*»#* 
•"T *3Wt«E«**t U— *fe— A C <fc o TE»*fr 30 
aSflMSEfiWft^fcoT, l8E*JBfflOE»/<7— r 
XhfW*£fetf5K8>*7— ©T-*h*» fllESS*© 

fcTfTfcoTK8/<7-*SB£U «3£«ttfcE»/<7 

[0 0 2 3] §t3fcS6KES©S&Wi> flt*BG8&Blc 

-ifif--A%3iefli«aa»jtt»c!H»-rssiW¥ai:, to 40 

S&fcfiU ttMMBtt, 2/ftX±©1tf8E§lJl* ; rf 3 
3WWBEa«EftOAWfiB*»6S 2 «g«R©1JHfflESJi 

KHO^OttaU^VKi-aT, WEI/— «ftr-A<OE 
a/<7-*»J»t«kfctK:. a— «fT-*%E»rs 
«k?>mMc, a— »fr-*EgS£fcW©ES^7-x* 
Hi«lcT, eS/<7-©T*h*fr*3c:i:*tfai: 

[00 2 4] fltt&g 7 (Cfei<D^!|[^ 6 EEM 50 
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^;b£'>& < 1 1 H^Ett-r s * * u ** u * ©E 
ttsnfcR!>ft-r-**7Gfc* buEu— tfvr-A©E© 

^7-*SiJlPtS»:i:%1tmi:-rst.<OT-feSo 
[0 0 2 5] »**8lcEKO*Wl±, 2H«±©1«« 

Esmfcrrs a— ?T-zwmimH<» 

HB«KE»/<7-Of-i'3'**fi4?fcii)©E»'<7- 

f^hg«*si, KEa^<7— f^nanw, we* 

«BE8JI©S©Stfn©i:* (n-l) 0±CK»« 
n, fuEtif fBESW©&JB£»J&S nfc&Bffl ©ES'< 
*JE#HJl©lES/<7— r* h 
SS$li> lSS^S. (n-l) «S-P©«1B^ itji35 
©«fcffi^E»ttML Sfctt* 
& t,L<Ss *©fE&©E»4^fcftoTV*SMfr* 

J6«lH¥afc» IWW**U EftMti, HuE^lffl 
©ES><7~f* htH*C»»*E»^<7-©rX h 

*©SfcXbiBftKft. feb<tt. WEPi*©EStt» 

k*»«fc'r*t©T**. 

[0 0 2 6] 

[KdioHMiOBtt] *«W©JIMi©JBJ6*BI*ffli/^T 
mWtZo *»W©3tflB8E»«(W3i1«H-e 
$>So *«WfcCv^TI4, £Jf (2JitiLh) ©1USSBS 
■**t*3W«iE«i(t2 8Kb— IftT-AtioT 
XttW^^ 2 ff gUK©1* «EfiW©Ea»$ ic, ES 
U— »fe-A©M?)^^t±SU KR03t©ttffiU^l' 

tc^oT, Ea^7-*^jai*ni.) 1 6if^Ei8ji^*5<t 

+fx-^Egti^J-^©Eg^7-x7.h^tcT, E 
S/<7-©f-^h*Rftv\ «jg4Ea^7-*MiE'r 
*Cfc*«^**t.©T*«. 

[0 0 2 7] H8fc^LfcJ:3fcs a»a— If-f-^E 

«w*3 o©«rtn»j:ort«*fctt3— ir^-^ea 

HW3 0©«*HI*J:»)>HI©aMWc» Eg^7-x7. 

HB«2 9%aaw*o rtfH3*if>Mi©ii*©a— iff 

3 0^fBg^7-xXhfS^2 9#»ftLfcJ:3ft«» 
H©.}: o CEfl^<7-©SPJ»*fr4 3 *»H(tt5K« 
[0 0 2 8] 0 Hi, *5SB©1IHBE»*i**a«-r« 
m*. ItiU— »fttig, 2«tf-y^7-v7, 3« 
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[0029] u— mmnt. *aM*u— 9\ wu- 

+f4Htfffi^S>ftSo &fia, CDftt7 8 0~8 3 0 
nm, DVDT'ti6 3 0~6 5 0nm©fe©tfffll-^n 
So 3fcTVX*6^©eBffiS*H«>*fcfc£tt» EfS 

wuf e-Ax#-y htia, u— tfftfi 

(A) KJtWU *t*UyXOHP» (N A) (cRJtffll 
f*. 443, U— 1 IfJiaHcov^Ttt, ftxVX?©iS& 

4 o o n monm&tmK^vnwawisAztixv 

So 

coo 3 o] ssaw^scfa^&nsfcry^zy^zs, 
fc*©tt¥3&-ca&*. antttu— wan fc-ftttsn 

tf, J«*U>XOPP» (N A) KJtWT 5 fc 46, ftx 
-f Xd'OlWSltflaWttJfcfl'oT, KBBPSfbt JI^ 
v^Stf, HP»WS<4*i:» 3fcrVx*©«# (7.+ 20 
a-) K2frfSiRM©^Stf;*:t<4'>, {f^t<DB£® 
1±3b^{ktTL$'5o C DTiiN A = 0. 4 5. DVD 
T?ttNA = 0. 6ggT&ofc*V «««S*f-f 
X^TtiO. 65-0. 8 SffiOfc^^ST'&So FS 

fcttt^S? fettle. 

[00 3 1] U— 1 If F5-f/<3tt, U— «f)tS 1 *BBl 
-f SIsJSST-feSo il#a, U-1fttjgl43<ktft!-y*7 
•y7°2fc-ftfl:2ftT^Sci:tf£^o 

[0032] ft&m#gfcLTffii>e>n5ftfcmsB4ic 30 

^fe^S^iltA^T'tSthfet, fc!-y *7-y 7°2%3 
Sft<5 l^tf e-A©Su£ti«*1t*IEflfflS^ 

hU-X^Sfc&O+r-tffi^k, }ttttm»4A^» 
So 445, ->J--#B»5«ttH**£*bTV3. 
[0 0 3 3] ffi|fltt5ti, *ttffl»4 0ttaaj*KStJ 

[0 0 3 4] ^T-cx^6<o^i®a<Dit^tesi»i:fe 

g e-A©/<7 -SWJ6©E»/<7 - £ 4 5 J: r> t U- 
1f K 5>f 3 5 £ £ fe , &j£ttB«£ 1 1 a 

*ftjt»tSo 

[0 0 3 5] £2JB§0ltffiBBMfclES?*!S0£ft 
/<7-a, i2gBf©ft7VX*6©R9ft£fti$l±Sgi5 4 
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m 1 4 s «fc o t stJTO 5 # u-ir K5-r 3 *»J8P-r 

So 

[0036] ciiT3t«aa4©ttaai*ica^<soi 

D-;l/3OTBl$C^7"rntfBHtta:v^» fSIBtt, eft 
5><D7 - K Ay * £frfr3H$BB#£tt U— IfcaW 
anscii:i:4So j e-©fc4f>Hf®W4^ffii:LT{i, % 

t> l S^^^rU^O^-y^TlcElt-rSo ESOIBC 
*©fEtt£ftfcM9ft©x-*K:SoVT, U— If 

K*><7-**J«rf So 
[0 0 3 7] £fc, i£x***-rV 
^JS©h^-y^frA^#ElcieiSL-C^<t§£a 1 JIbu© 

-tf/<7-**y»tTt»av\ c©^Ht)7 I e<Dx-^a 
i fl»fnftf-*i*5tf, *w©jBtFa»«ft5x 

#-y bIMXa, «|Atf3*ftU>XONA%0. 6, S 
P^PS^r 5 0 nmttZt, 60fimi:4t). h77^e 
-yfO. 7 4 /imtl-Si:, 8 0 *©W±© h 7 v * 
CKDXtf-y hrtKASC ££49, 1 S»h77^1 
feofc fcLTt&ilT'lrSSSBT-fcSo W±^7 7 7 

w^isi^tE i oiw»aiJ5K-3i/^Toiifis«nfaB*o 

[0 0 3 8] K»)ft©ttmE£SIB8/V7-0iHW»flF 
CO^Tl2, 443, fiTF©WE«\ 

T*&S#, *fSBJ3a, 2rofe7^X*82S«{tt£:HSft 

fcoTfei^feOT'&So 

[0039] mi-emmvKJioK. S2«aw±©i* 

«E8JIfr *©1f fR3ESJB*»5 L — if t* 
-AOAI-tffiOtcffiS-r S1f fBKSW<D£gtfflg£ «k ss 

[0 0 4 0] 02{i, ¥B©1flSfe»)it!2»bT(,>S 

LfcfeOT-feSo U^;bE®l04(/>U'— f e-AOMt) 

^*n#p.ftT43t), i., fcii-u. ta, 
T*t\ 443, I t<v i:I to >- aias^oESv-^ 
* tc i o T t ^'>©^S%§^ 5 

c ©K»a«a-r 5 1 v t r s D 

[0 0 4 1] 03a, H2J1 a©1f$gfBgUiKfEgSLT 
^SSO, U— <fe-A©M07tl 2©^;l/«r*iSW 

£jfsLfc&©T'&So u— tf e-Atis 1 mEomms, 

^■^S3SLTS2Bg©1ff^ffi^HT'5l>fL, 
lHg©1f^lBgl*SiiLTSt)^l 2i:4Sfc*, 
£ 1 HBO««liE»JB©Ea«JBO»»«S»*. f4 

^■5, ^ 1 Hg©if s?iE®e^*fsgtt^T*as 1 sa 

^Ki"M-rS7t«^ / >4<4»), *Smi:LT, MX.tf« 
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<fc*K 03© 1 2 rCD&ftV&olcmQytU^frl 

[0 0 4 2] CtT, tWittf, U-1fe-i*oa«|/<7 10 
SBlHl©1ll*ffiMb**iB8^0«£fc, SB 

i: t 5c % i s g ©if mmmfc 6 a* ©saw »s 
» i* t-rsfcx u— ?tr- Attain g ©tiffs 

a, 

I iopB * I topE = T I " T I 

©BMWW&io. JB l IBOflMBEWI** 20 

fB§§a5#T*&5«£©, Jgi Jfg©1ifgf2§IJftf*f2§i 

(T. /Ti ) = (1^ /I,* ) " 

[0 0 4 3] luT% ±^Lfci5lC, IBlBg©1il8 
GMtf *EBttirc * ^ * ° t * * 2 d g OKH8EB 

Pc =Po x (Tt /T. ) =Po x (U /l 30 

as 

fcfc*J:5fc^/V7-*lWrf*ttr, SBiJIg©tif$8 

asaui # sasasa-e* zm-k? *-m-;<7- t « 
k&5 0 

[0 0 4 4] A#fflUcov^TH6*#ML4*i t 6BilB-r 
£>„ fttif*8!2S!®ft2 1 ©Sg2©1fffif2§iJf 2 5lc1ff?8 
^EirrSig^ §2gU— Fft2 6©MSfttt, JBlO 

SB 1 ©fit $8f2§i« 2 3 #J8*#SRTfc 3*&©SB 1 ©« 40 

465315 Cfctfft 5 (#Rtt\ 10%T'£5£:-f 
5. ) . f CT', SI OUJ«Efl«2 3*^Stt»-p* 
£!§£©, !§2©1f^!e®®2 5±T*©«®fS^/^7- 
£g*PfI£LT, Pi = lmW (U- IfftiS© 

ES^7-Po =i0mW) i:-T5 0 ffc, SB l ©1f 48 
GflM 2 3 *flE»tt«Ta&5«£©jfiI* T. immt 
5<lT-fe0, CdT-tt, -0>Ji:LT, 4 0%T'£3i:1- 
5„ d©i:t. failx— «fft©l2g^7-Po (10m 

w) zmmLK^n. m2 0)mmzBm2SKmmtz> so 
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l2g^7-tt4mWi:^5o -fftfr^ I2^U— tfft2 
6 &*m2tlT ^Z&ttvm 1 ©tif$8I2®)I 2 3 ft*?Hi 
«S8-eft5«^fc85S«J8T*4«^oa 2 ©1ff?gI5S 
Jf2 5±T-©^7— J±tt 1 : 4k£oTL£'5o 

[0045] ^k, m i <o««isaai2 3^«i*«jb-p 

©f2^U— »fft2 6©M»)ft©e-*U^/WJ, H3T 
SffiS Lfc I m T'S 5o C C T\ ^ 2 ©1S?8I2tSJl 2 5 
©}HS#SST©E»** 5 0 % kf 5 fc, ESU-lfJfc 
2 6 ©^ 0 ft© l^;Mi> SB l ©1f MSmm 2 3 fcilil 
U % 2 ©1»$8f2fSJl 2 5 K. <fc 0 E»£*U StfSB 1 © 
1R$B£SJI2 35rS©Lfci:tU^;l/T'fe5fc46, 

=10mWxO. 1X0. 5X0. 1=0. 05 

mW 

[0 0 4 63 Sfc, SB l ©1t*ESJi2 3*«ES«Sn? 
©I 21* b— *f ft 2 6 ©H t) ft© Vf- * U^;H4 0 3 
WLtcl,* T*h%>o CCX\ !g2©ft$8f2®Jf 2 5© 

6 ©m t> ft© u^Mt, a i tommtmm 2 3 

U SB2©tiWffle»JB2 5fcJ:»)Elf*tt» BI>*lg l © 
1t®I2®S 2 3 L fc * U-<;l/T'fe 5 fc 46, 

=10mWX0. 4X0. 5X0. 4 = 0. 8m 

W 

tttJfc-f 3l^;i/k&?> 0 lrttt>*>* IBSU— <fft2 6 

s«^t-s 5 m& tm&mz'tb zmsmm u— y ft 

2 6©H»)ftU^©J±l^ 
0. 0 5 : 0. 8 = 1 : 1 6 

[0 0 4 7] Lfc^oT, softu^/wt^n^n 

0. 5^-rntf, KHA7-l±i:l?L<&5 0 ioT, 
IB 1 ©«^l2ii« 2 3 ©Efcl^-yfttfSBWSftTl^* 

«*s^ffi^4ttnn?»*«^»csg 2 vmmd&m 2 5 
■k* ?s^i2a-r 5 k * ©12^ u— *fft©«si2^^ 7 - 
p» (u /i^ ) 05 *s»ts*j»*-r*«: 
kt«t»), 3nc, «as*Ea/<7--pjB2oi«8i2aJB 

t>*p» o»4— £ffiT»5^6, cne.©ffltt, @i© 

LTI2»U— 9 ? ft©f2^^7-©$iJ©^-rnif <fe 

[0 0 4 8] ±SSLfcet5£, H3T«WLfc*S6We 
tt, M^ftl 2©»»©±ffll» t%t>%, Yv-fVOV 
m*tiLlilt5<ltX\ IB2Jfg©1f«l2SS^©!B©^ 
7-©PS*ff&0<t5tCLft 0 cnicflLT, 04tC 
^-TllfflifilTtt, 12^^© !fbT-A©M»5ftl 2© 

stt»oaia**Ti , ^^©^©Koft©^ 
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Him 

as . . as _ 4 T 

1 bullcsfl • 1 bollwE — 1 I • 1 E 

***^0, SBlBg©1«BEflW^ffi»S#T?fc3 
(Tt /Tt ) - ( I t»i~« / I i«t~t ) 

coo 4 9] zcx\ m3<o$ffi.wtm&ic. mug io 

©1ll«Eauitf*jE»«l8T*5«^lc» Jg2jfg©fif 
SU— 9*ft©S3I^7-P,, . £\ 

Pope =P« 

I baliol ) 

fc£S<fcdEKSl'- J •f3tO^<7-*«BE-rtLtf, SB l 
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X (Te /Tt ) =Po X ( I bottom / 
as 



A7-2:&s;:£&<. £g2Jig©1t$BIE&JI'\«S8ft 

tmtmfettto 20 
[0050] *fu, a 5 (£^-msfi«!Ta:» Kau— *f 

^LfcHfifiM insist, % 1 Jfgtf£A,e>fr©l5iWfiS 

*nTv^attifioa3i**Ti . £<©*£»«»©]§ 

I ivdt • I .vce = Tb * Te 

££3o ?%t>*>. SB l BB««Sa»W«'T?a&*»&<D. 30 

©/S7-©±H#«, 
(T. /Ti ) = (I— /I — ) " 

[oo5i] z.cx\ m3<Dnffimtmmc m\ms 
<r>mmmmi*Mm&MT*h%m'&^ ig2jig©it 

«BMP^©1(I «©EftlcS&ttGff! U— If 3t<D^ 7 - 

%p 0 ttzt. mimEmmimiDmticmzm 
mis— »f)to«i^7-p* . $\ 

P„ =P. X (Te /Ti ) = Po X ( I «e /I 40 

, as 

net J 

/w-i:45a4<, $2jis©flttBK0»'vaa& 
[0052] u©j§£\ ¥isu^;i/*«tarsfc«>©w 

*Jfci-/<X7-f;l/*-&£«. 0 1 ©#§J£0JT*«, fJ 
[0 0 5 3] 2AJ:0^flmEM 

«*-r«)tx^x^©a2jBiWB©iii«E»»'Nita so 



r s ft-f-r x * ©m n «©tit*gf ens tsas-r 5 

(2^n<m) „ 1~ (n-1) )lg©1ff8IE 

sub s t? era & ©f 2fiw><«i* n t i, » -5 4#g©&ji* £ 

T . 1 ~ ( n - 1 ) Jf g £ ?©««B8JB© u- 

■»fe-A6^is-rs-r^T©giJ^*fe®«ffiT'fe5ii 
^•©giS^^Ttc.. , ^n^n©^©!^©^ 

7V"WI«* , I.* ±j$©<fc5K l~ 

( n - 1 ) «g $T©fll«85»It^6^©!E«3!<<«i« 
tltl^l^O, 1 ~ (n - 1 ) »g£T-©tt$8!2^/i 

fes«*Kwrsisa^7-©±ff«-tt, 

( T >(n-0 / T E(n-I) ) = ( I lq* / I topE ) 

[0 0 5 4] CZ.X\ 1~ (n-l)iSSTOlHgE 
8JI © U— F If- AtfSiiT 5 1" ©ffi#tf*K»K 
jBTaBS*&©K»U— tfJt©«3S*-'<7-*Po t-r 
5 1 » l~(n-l)ISS Tf ©1t«a5fiUH©S2S«J6 

©g{tfc»**8^u-iftt©«i><7--p* 

P w . =P» x (Tem /Ti(»-.) ) =Po x (I 

topE / I lopS ) 

fcftSiSfcKa^-ssjs-rtttf, 1 ~ (n- 1) 

figs T©1H0E«l©GKi^lc U-if tf-A#frfr 

SEflWfc«a&ffi»ff Rift t * Sc 
[0 0 5 5] Z.CX\ ±5$©£fi/<7-Po Sfgljfg 
©1f«EaUi^*IBa«»T* IB 2 1 g ©1f 
$8K®g^©1fff8©f2fiHc«@&fEg^-1ftt©><7- 
X'&Zi)\ ^ibMLmzmtc&vXtiimLX1s<gmff 

»««Wi1-©ISS^7— rT, h StSl;tff45. Sfclt 
8l£ttfcKa^7-Po ©ffl^^t'J^JCfiS^LTfc 



[0 0 5 6] f2S^7-Po tt» Si fig (2B©ii 

©«?BEaW*«*Ka«fiTa65«^lc, S2fig 
©flia3BaW'\©1««©IS»»::«14l5SU--lf)tt©^ 
7-T'£Sfctf\ il^-T58P^©lgifig{iSjS*©a 

-Po ^pj^rsgp^© 1 ~ (n-i) figST'ttaie 
aui©u— f htf&i§T 5f<T©a5^*ES 

«ttCLTi3<(&B«<**. ^CfcftflMBEflWjyinJi 
©^&, !a®^7-rXhtS^ / >^< fct (m-1) 
fflW±K»*J*fc(iaitLteftB«ffl©iaa^7— 

[0 0 5 7] 09»cli, 1f^E^l^3g©^©E© 
/<7— rXhffl«*SK«»c*Ufco Bfv 3 1liS2 
fiOTXhia 3 2lilS3ffl©x7.hSili^Lfc 
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iWi, ¥SffiE*gAT#ffl£-t2:;S>4i:\ 3l:t<D#S>J^ 

[0 0 5 8] Cflf Tlil2^7-P. *SH1T 
ZtztbT'&ZTctb. (n- 1) /■B3:T'<Djg»Dfi 1 £> 
iS^:tf3g©#£#®Lfc#, ^ (n-1) MSZT'CD 

Hffl©IE£l^7~ rT, MSigcKfct,^ nd (n^m) 
©Kg^y-xXh^cDl 1B~ (n-1) BBST' 
©ftfi£Sii^©S*>^#f§ (# B B B ») £LT*5< 0 

[0 0 5 9] zzic tiw^-mm<omm*:±.ifz>*: 

tblC. (n - 1 ) Jf Bl: T*<Djgji¥<D«kffil/^§-&<Df2 
g/W-Po f£ttT4<, (n- 1) ■BST'OSii* 

01 OtC^Lfci^m^S ogofeni©^) o 20 

[0 0 6 0] 01 1 tte, *©«£-<Dfi2S^7-f X h 

6) . Hi 0. 011*. 3 3li^2SPo xXhfii 
HL 3 414SB2MP. tXHC 3 5liH3JlPo x 
XhStt, 3 6&3I3I1P. f-XHWST*fc»>» 3 7tf 
*SH.«gKh 3 8tf^ B a B ftgP#£4oT^£c 4*. 0 

6i:ra«©»»ttrai;^*f*bTB»fi*tie-r*. z. 

CT\ 3 7 ©*g 3 SOlffiRSU^O^tl^n 

Cffi»«l!l/*ffifiD tt, (n-1) Ott«©fe»fcJt 
[006 1] 4*5, ±iSbfc«a8tcist^Ttt, HUMES 

30 s mmvmx i & : &mm (ig»$) fcasnwce 40 
[0062] *t, 0 1 (D®msm&m\ct3VZ3SM'* 

7— fx h«E>-«0«n*K9!-r*. 443»iW%lB#t 
**6H\ (CLV) OBlEMIIItf&StU 

[006 3] 01 2fcl± > C0ffi»/V7— T 7hC7D 
-x*-h*3pLfc. $f\ Xf-^IT-, fttitffifES 
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t — &£ LT U— «fe»*a[©aHD3«* U— f /< 

[0 0 6 4] ^C, 7,tV7°3T\ U— ♦fKvl'/SkE 
i|^7-rXh fii«'\OH L»#8S«*It4 5 <fc ? fcl&l 

5c 4*5, cc-e©KL»# illt-fVT.* 

»/<7-tCtPAT» ±5%, ± 1 0%©5.£T*IE&-f 5 

±5%©Ea>v7-, fc<ttf> +i o%ois©^7 

l*4l>\ 

[0065] XT-yf4-\mh J X'ULm^&mK 

A/eW£fc*tttUi*lTfcoT\ mif7-»^ HUSH 
ESttlSW) B£ i: S5f-? £$J5£/3( tttf 3c 
[0 0 6 6] *C, Xr'y7'6^3iA/CttL»*?i4£ 
ffttofcSS"?. SS©«3S7>»^ h'JttCifi^TS/ 

:o« Mjffi*«tn-r*o cic:t\ KSbfcaBS^7-o 

85fflfcgjHItf4tttUi\ Bf0j£«fcBMV<:*©J:3 
£Xx>y:7°3lcj§i>K «D&£fBH<fc»>l2;^SEBT*fE 

[0 0 6 7] *LT, XTV7°7<\mtoT\ MiULtcT 
i/y* hU*fcJ#*"r*BfiU— «f/<7-*Kif[ (« 
*BIU— »f'V7H» i: Lt, ^t'J («?"jKtf> 

[0 0 6 8] 445, ftilfi-^ (CAV) ©xwX^IsI 

7-OrXh*ffftV\ fl»aCit>T«l/<7-** 
[006 9] 

»**Ji03H» ^IEaS!ii*4 6 tf lc*OB«*tt* J: tf 
[0fflOW*4SiB^] 

[01] *«W©«*HEflWa*jtJSt*fc*6<0fll*BE 
[02] ¥ff0lffg£OTfcEfil-ZV«IR4\ U-1f 



(10) 
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•18 



So 

[04] S2H@©fiHBEaWK8E«bTv^l60, U 

ifeSo 

[05] »2HB©1*«35^KKSLTV*BW>, U 

&£o 

[06] 2HOflMB8B^%«tifc*1f«l5flai»k:« 

[07] x^-v hbm%2nz^zm®<offl&tmc>m 

BJ30T'fcS o 

[08] *f^03ttflWfflE»«»Oji«H-pa5So 

[09] aBoEawfc^-rsfc^offis^-f-xh 
[010] 3)ioiasw*w-r4*&©iBa^7— rx* 



[011] 3Mojaaw*wra*^©!a«^7— fT. 

[01 2] fBg><7~ fXhO7o-ft-K0T'fe 

So 

[ft*§©i»BJ§] 

A, 4-3tttm», 5 ••■»]«& 6-Jfcr<fX$\ 7- 
T* 10 X^7f> 1 l-SBlJia*»60H»)3t, 12-312! 
!*&0R!)3k 2 1 -iHtSHESJtfk 2 2 -as, 

2 3-KllOflHBEWi, 2 4-4»Hl, 2 5-S20 
HHHHMK 2 6-ffi»U— «fc> Z7-X#»K 2 
8 — 3tfiHHiafi«SM*, 2 9-^7— fx MH«, 3 0- 
a— *fr-*iBlfc 3 1 -3t2Jlf XhSWL 32-S 
3MrXMB& 3 3 -SB 2 Ji Pi rXMBML 3 4- 
Sg2jfP. rXHR«, 3 5-»3JiPi T^Hi* 

3 6 -353! P. fXUBl 3 7 -ISJMl, 3 8-* 
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